Purpose This study was aimed to determine whether structured written and verbal education provided to patients by community pharmacists about high blood pressure (BP) and its treatment would be (a) better retained and (b) be associated with improved BP control as compared to patients receiving verbal advice only. Methods The study was designed as a randomised controlled trial and was conducted in the West Midlands, UK, between January 2014 and June 2014. The primary outcome measures were differences in systolic and diastolic BP from baseline and retention of information about high BP assessed with a questionnaire at 2-, 4-and 26-week follow-up points. Results A total of 64 adults were included in the study. At the week 26 follow-up, compared to participants in the control group, there was a significant improvement in the knowledge of intervention participants about the risks associated with high BP (p < 0.001) and awareness about potential adverse effects of the new BP medicine (p < 0.001). Similarly, there was a greater and more significant reduction in systolic BP in favour of the intervention group 8 mmHg (95% CI 2.1-13.3 p = 0.009) compared to 6 mmHg (95% CI 0.6-11.7 p = 0.02) in the control group at the week 4 follow-up. However, this greater effect of an intervention on BP was not sustained at the 26-week follow-up. For diastolic BP, there was no added effect of the intervention. Conclusion This randomised controlled trial suggests that although written advice provided by community pharmacists in comparison to verbal advice was more effective in improving knowledge and understanding of patients about hypertension and its treatment, it did not lead to better blood pressure control.
Introduction
It has been reported that behavioural interventions-patientcentred counselling, self-monitoring of blood pressure (BP) and structured training courses-on BP management lead to better BP control in patients with hypertension as compared to patients receiving ordinary care [1] . Pooled results from this systematic review that included 15 studies involving 4072 patients reported that patient-centred counselling led to a reduction of 11.1 mmHg in systolic and 3.2 mmHg reduction in diastolic BP [1] . The review did not specify if the patientcentred counselling was written or verbal. Similar findings were reported in a cluster randomised controlled study in the USA [2] . Patients receiving multifactorial interventions including written patient education experienced a reduction of 8 mmHg in systolic BP and achieved a better BP control. Lack of adequate knowledge about high BP has been reported as a barrier to medication adherence by hypertensive patients [3] .
In the UK, the New Medicines Service (NMS) allows community pharmacists to explain medicine use to patients with long-term medical conditions such as hypertension. Within this scheme, the advice is structured but verbal, with no specific written information provided on drugs or the disease being treated. There is limited evidence to suggest that provision of written medical advice to patients about a disease and its treatment is better retained by patients than verbal information [4] and leads to better clinical outcomes [2] . The study aimed to determine whether the structured information provided to patients verbally and in writing by community pharmacists about high BP will be associated with improved BP control and be better retained by patients.
Methods
This study was a 6-month multicentre randomised controlled trial (RCT) conducted across four community pharmacies in the West Midlands area of the UK between January 2014 and June 2014. The trial was registered on ClinicalTrials.gov (Identifier NCT01939860). Participants in both groups were required to attend four visits in total over a period of 6 months (at week 0, 2, 4 and 26).
Study participants and procedures
All participants 18 years or over, male or female and had been started on a BP medication were eligible for the study. Eligible participants were identified by a member of the pharmacy team. Exclusion criteria included patients under 18 years and patients not capable of giving written consent.
The questionnaire drawn from a 12-item questionnaire developed by the National Institutes of Health [5] was aimed to explore participants' basic knowledge of BP including awareness about the risks associated with high BP and knowledge about the participants' new BP medicine. Face validity of the questionnaire was undertaken by seeking feedback from a pharmacists advisory group including six pharmacists as well as from an expert hypertension advisory group based in the West Midlands area. Besides, the questionnaire was also piloted on a group of 20 patients that included patients attending the BP Clinic at a large teaching hospital in the West Midlands and patients attending one of the participating pharmacies in Birmingham. Based on the feedback obtained during pilot work, the wording of some of the questions of the questionnaire was edited to make the questions simpler and easier to understand. The final questionnaire had a FleschKincaid reading grade level of 5.8 [6] .
Three readings of systolic and diastolic BP were recorded for both intervention and control groups participants during all four visits (weeks 0, 2, 4 and 26). BP was recorded electronically by trained pharmacy staff using a British Hypertension Society (BHS)-approved Omron BP monitor [7] . As per the BHS guidelines, the final two readings of both systolic and diastolic BP were used to calculate the average readings.
Intervention and comparator (usual care)
Participants in both groups were asked to continue to take their prescribed anti-hypertensive medications during the study. In addition to usual care, participants in the intervention group received individually tailored information sheets containing structured advice on BP and their anti-hypertensive medication that was prepared using National Institute for Health and Care Excellence (NICE) guidance CG 127 [8] . These information sheets were provided by a trained pharmacist during three face to face sessions (week 0, 2 and 4) over a period of 6 months. All participating pharmacists were provided 30-min training by the chief investigator of the study. Besides, training was provided to pharmacy staff on measuring blood pressure. Pharmacists were specifically instructed not to provide any help with answering the questions as the same questionnaire was used during all four visits. However, pharmacists were allowed to assist the participants in understanding the medical terminologies used in the questions when needed. The participants in the control group received a separate information sheet containing information on the NMS in addition to usual care.
Data management and analysis
The sample size calculation indicated that a sample size of 54 per group completing the study will provide a power of 80% at the 5% level in a two-tailed test to detect a reduction of a size equal to 0.6 standard deviations (SD) in systolic and diastolic BP. The primary outcome of the study was to detect the difference in systolic and diastolic BP from baseline. The secondary outcome was the retention of information about BP assessed with a questionnaire at 2, 4 and 26 weeks followup. ANOVA was used to calculate the mean difference in systolic and diastolic BP (in mmHg). Cross tabulation was used to analyse the responses to hypertension knowledge questions.
Results
A total of 64 participants were included in the study (see Fig. 1 for flow of participants through the study). At baseline, no statistically significant differences were found in the demographics of intervention and the control group participants (see Table 1 for participant demographics).
Impact on systolic and diastolic BP
At the end of week 4 follow-up, there was a greater reduction in systolic BP in favour of the intervention group 8 mmHg (95% CI 2.1-13.3 p = 0.009) compared to 6 mmHg (95% CI 0.6-11.7 p = 0.02) in the control group. However, this greater effect of intervention on systolic BP was not sustained at the 26-week follow-up with little difference remaining between the groups, 8 mmHg (95% CI 2.1-13.3 p = 0.01) intervention group vs. 7 mmHg (95% confidence interval 0.6-11.7 p = 0.02) control group. For diastolic BP, there was no added effect of the intervention and both groups achieved a similar reduction in diastolic BP at the 26-week follow-up, 4.5 mmHg (95% CI 1.2-7.7 p = 0.008) intervention group vs. 5 mmHg (95% CI 1.3-8.8 p = 0.009).
Knowledge about hypertension and its treatment
With regard to the assessment of knowledge about BP, there was a significant improvement in the knowledge of intervention participants in comparison to participants in the control group at the 26-week follow-up including knowledge about the risks associated with high blood pressure (p < 0.001), the role of lifestyle measures in reducing high blood pressure (p < 0.01) and awareness about potential adverse effects of the new blood pressure medicine (p < 0.001) (see Table 2 for percentages of participants correctly answering each hypertension knowledge question). Fig. 1 Flow of participants through the study 
Discussion
The findings of this study suggest that although there was a greater reduction in systolic BP in favour of the intervention group compared to control group at the 4-week follow-up, this greater effect of intervention on BP was not sustained at the 26-week follow-up with both groups achieving similar reduction in BP. These findings suggest that verbal advice provided by pharmacists alone was equally effective as the written advice in supporting a reduction in systolic and diastolic BP of hypertensive patients following the introduction of a new BPlowering medicine. However, compared to verbal advice only, provision of structured verbal and written education was associated with an improvement sustained over 6 months in the knowledge of hypertension. There can be many possible reasons for the nonsustainability of greater BP control initially achieved by intervention participants over the long-term follow-up. It is not completely clear if the intervention participants initially responded better to their new BP treatment than the control participants. Another reason for the loss of their greater BP control could be that perhaps they needed frequent reminders about high BP and its treatment. A recent study that included 1300 adults with high BP compared two intervention groups who received education about high BP and its treatment through text message reminders and interactive text messaging to a control group receiving standard care. The study reported that those who had received text messages had a slightly greater reduction in their BP and were more likely to have achieved a controlled BP [9] . This study has several limitations. Although, the study reported a greater initial reduction in systolic BP of intervention participants compared to control group, such initial better blood pressure control could have been explained by the risk of confounding factors including the type and dose of antihypertensives used, and degree of patient compliance with their medication. Such confounders could have been addressed by appropriate matching of controls. In addition, we were not able to recruit the initially planned number of participants, resulting in reduced power for assessment of the outcome measures. This was primarily due to the withdrawal of two participating pharmacies from the study. Finally, owing to the nature of pharmacists' interventions in this study, participants and the investigators could not be blinded to the study intervention.
The initial reduction in BP by pharmacist-led interventions has important implications for primary and secondary prevention of cardiovascular morbidity and mortality. For example, evidence from a meta-analysis reported that even a 2-mmHg reduction in systolic BP could reduce the risk of stroke by 10% in the USA [10] . Another analysis suggests that a sustained 2-mmHg reduction in diastolic BP would be expected to result in a 6% reduction in the risk of coronary heart disease and 15% decrease in stroke [11] . However, since fewer participants were recruited in the study than required, findings of this study should therefore be interpreted with caution. Future studies with adequate sample size would be required to assess the effectiveness and sustainability of pharmacist-led interventions in the long term in clinical practice.
Conclusion
This randomised controlled trial suggests that although written advice provided by community pharmacists in comparison to verbal advice was more effective in improving knowledge and understanding of patients about hypertension and its treatment, it did not lead to better blood pressure control.
